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Background:  To determine prevalence of absence 
of Palmaris Longis (PML) in Azad Jammu and 
Kashmir population. 
Methods: A descriptive, cross-sectional study 
carried out in seven districts of AJ&K. A pilot test 
questionnaire was used to collect demographic data 
by voluntary participants after an informed written 
consent. Master trainees were trained at AJK 
Medical College, Muzaffarabad, who were involved 
in data collection and clinical testing for the absence 
of PML and its effects on0 their daily activities. 
 Results: Out of 700 subjects,132(18.9%) had 
agenesis of PML;  245 (35%) were left hand 
dominance and 455(65%) right hand dominance. 
among left handed 49 (33.9%) subjects had agenesis 
of PML. Among 455 total right hand dominance 83 
(18.2%) subjects had agenesis of PML. Overall 28 
subjects had unilateral and 104 bilateral agenesis of 
PML.This absence of PML did not affect their 
routine activities. Morphologically, different 
tendons of PML were also found. 
Conclusion:Prevalence of absence of PML in 
Kashmir was found in 18.9%. Its agenesis varies with 
body side, sex, and hand dominancy. Right hand and 
bilateral agenesis was greater than left hand 
dominance and unilateral respectively. Significance 
difference was observed between male and female 
agenesis(P< 0.05). 
Key Words: Palmaris Longus muscle, Laterality, 
Prevalence, Agenesis. 
Introduction 
Palmaris longus(PML) muscle has great variability in 
human beings. It shows variation with sex, laterality, 
race and hand dominancy. 1,2It is a slender, fusiform 
muscle in the flexor compartment of forearm, 
which arises from the medial epicondyle of the 
humerus. It runs parallel and in between flexor carpi 
radialis and flexor carpi ulnaris muscles. Its tendon 
passes anterior to transverse carpal ligament, and 
is inserted into the palmer aponeurosis, with a 
tendinous slip to the short muscles of the thumb. It 
weakly flexes hand at the wrist, tenses the palmer 
aponeurosis3,4 and aids in thumb abduction.5 Although 
it contribute to the thumb movements, but doesn’t 
strengthen the gripping and pinching of hands.6,7 
Its absence was reported for the first time by 
Columbus in De Re Anatomica.8 Previous work 
showed  that PML agenesis is more common in male 
with right hand dominancy. Its prevalence with sex, 
age, race, side of body and hand dominancy has been 
studied by different noninvasive clinical studies.9 PML 
has been studies extensively and prevalence of its 
agenesis varies significantly across the different 
population around the world from 0.6% Korean 
population, 1.02% in a Ugandan population, 2.9% in 
Asians, 3.4% in Japanese  , 4.5% in African Americans, 
4.6% in Chinese, 6.7% in Nigeria, 20.2% in Indians 
patients, 24% in North American Caucasians, 25% in 
Nigerian population, 26.6% in Turkish population and 
38.6% in Bahraini population of Arabian region, and 
highest reported 63.9% in Turkish population.7-16 
Therefore it is important for surgeons, anatomist and 
physicians to be aware of the prevalence of the PML 
agenesis in the population or ethnic group being 
treated. 
Subjects and Methods 
A  Descriptive, cross-sectional study was carried out in 
seven districts of Azad Jammu and Kashmir (AJ&K) 
by convenient sampling. Study was completed in 10 
months from June 2012 to March 2013. A semi 
structured questionnaire was used to collect 
demographic data from all seven districts of AJ&K. It 
was pilot tested in student population of Azad Jammu 
and Kashmir medical college (AJKMC), Muzaffarabad. 
Only healthy people from all fields of life, with age 
ranging 5-85years were included 100,000 population of 
each district of AJ&K. The study was approved by the 
institutional review board (IRB) of AJKMC. All subject 
were included in this study after signing an informed 
consent. Questionnaire included name, age, and sex, 
blood group of subjects, hand dominancy, profession 
literacy level and laterality of agenesis of PML. In case 
of absence of PML, the subjects were interviewed for 
any difficulty experienced during/ professional 
activities. 26 voluntary participants of (2nd year) 
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MBBS class were master trained for collection of 
demographic data and clinical testing of voluntary 
participants of present study. The master trainers were 
first trained at AJKMC, Muzaffarabad by the principal 
author for clinical testing of PML agenesis. Then they 
visited (in groups of two) district Muzaffarabad, 
Hatian, Sudhnoti, Bagh, Bhimber, Poonch and Haveli 
and clinically tested the voluntary participants for 
absence/agenesis of PML by five methods named: 
Schaeffer’s test (1909), Thompson’s test (1921), 
Mishra’s test 1 (2001), Mishra’s test 2 (2001), 
Pushpakumar’s (2004) tests (Table 1 ; Figure 1-5). The 
trainers visited home to home in their respective 
district and applied all of the above five test to each 
participant and at the same time documented the data 
in questionnaire. After applying exclusion criteria, out 
of 1281 subjects, the data of only 700 subjects by 12 
master trainers were considered correct and taken into 
account. 
Due to anatomical variation of each subject, these five 
test gave different results; therefore, Schaeffer’s test-1 
was used as gold standard and PML agenesis was 
conformed when Schaeffer’s test-1 was positive. The 
detailed description of these test are part of another 
article.  Hand dominance was assessed by Thumb 
ridding traditional method. All data was transcribed 
and digitalized for statistical analysis by SPSS 
(version-21). Original survey forms were conveyed to 
the principal author who kept and locked them 
Table  1:Tests  used for clinical assessment of 
Palmaris longus muscle 
Test name Description 
Mishra’s test 1 Passively hyperextend all fingers 
at metacarpophalangeal joint and 
actively flex the wrist. 
Mishra’s test 2 The subject was asked to abduct 
the thumb against resistance with 
the wrist in a slight palmar 
flexion. 
Pushpakumar’s It involves extension of the index 
and middle finger with flexion of 
the other fingers and the wrist 
followed by opposition and 
flexion of the thumb. 
Schaeffer’s 
 
Object was asked to oppose the 
thumb to the little finger and flex 
the wrist. 
Thompson’s Forming a fist followed by wrist 
flexion and finally thumbs 
opposition and flexion over the 
fingers. 
 
Figure 1-5: Tests used to identify Palmaris longus  tendon  
Results 
A total of seven hundred subjects,333(47.6%) males 
and 367(52.4%) females,  from seven districts of AJ&K 
population were selected and examined during the 
survey. None of the examined subjects complained 
about any sort of pain or difficulty during their daily 
activities. Out of 700 subjects 132 subjects (18.9%), 47 
males and 85 females (6.7% - 12.1% respectively) were 
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found to had absence of PLM. Total left hand 
dominant[LHD] were 245 (35%) and that of right hand 
dominant [RHD] were 455 (65%). In females 85(23.2% 
of total females & 12.1% of 700 subjects) subjects were 
found with absent PLM. 31 subjects with left hand 
dominance agenesis and 54 with right hand 
dominance agenesis. In 20 female subjects, PLM was 
absent unilaterally and in 65 bilaterally (Table 
2).Among male 47(14.1% of total males &6.7 of 700 
subjects%) subjects were found with absent PLM. 18 
with left hand dominance agenesis and 29 with right 
hand agenesis. Unilaterally, it was absent in 8 male 
subjects and bilaterally in 39 ( Table 2). Among 700 
subjects, 132 (18.9%) did not have PLM: 245 (35%) 
were total left hand dominant subjects, among which 
49 (11.4%) subjects did not have PLM. With 455 (65%) 
total right hand dominance, 83 (18.2%) subjects were 
found with absent PLM. Overall 28(4%) subjects had 
unilaterally agenesis of PLM and 104(14.9) bilaterally. 
Right hand and bilateral agenesis was greater than left 
hand dominance and unilateral respectively ( Table 3) 
Table 2.Prevalence of absent Palmaris longus 
muscle in gender and its association with hand 
dominancy and laterality 
Gender 
 
Laterally agenesis Total 
agenesis 
in male 
and 
female 
Hand 
dominance 
Agenesis 
Total 
agenesis 
in male 
and 
female 
 Unilateral Bilateral  LHD      
RHD 
 
    
Male 
333 
(47.6%) 
8                           39 47 28           29 47 
Female 
367 
(52.4%) 
20                         65 85 31           54 85 
Total 
cases 
700 
(100%) 
28                       104 132 
(18.9%) 
59             83 132 
(18.9%) 
 p < 0.00  P < 0.00  
Table 3:. Total Agenesis of PLM, laterality and 
hand dominancy 
 
 P Absent Total 
Total hand 
dominancy 
 
Total 
LHD 196 (28%) 49 (7%) 245 (35%) 
RHD 
 
372 (53.1%) 
 
568 (81.1%) 
83 (11.9%) 
 
+132(18.9%) 
+455(65%) 
 
=700(100%) 
Total 
laterality  
 
 
Total  
Unilatera
l* 
00 28 (4%) 28 
Bilateral 568,(81.1%) 
 
+104(14.9%) 
 
132 (18.9%) 
+672 
 
=700 
(*)  Unilaterally present PLM is considered as absent. 
Discussion 
Palmaris Longus Muscle is the most variant muscle of 
upper extremity of human body. It is considered as a 
phylogenetically retrogressive muscle i.e. a long 
tendon with short belly. Its absence almost does not 
affect overall action of hands. Therefore, most of hand 
surgeons consider it as first choice in tendon graft 
procedures, chronic injuries of the flexor tendons,16,19 
ligament reconstruction  ocular defects, reconstruction 
of the ligament of the thumb and elbow, 
blepharoptosis and other surgical 
reconstruction.3,16,19,20,21 In humans, agenesis of PML is 
congenital and its genetic transmission is not clear. In 
vertebrates it is found in mammalians only and is well 
developed in those where forearm is used for 
ambulation.22PML is stronger in arboreal primates and 
becomes weaker and rare in terrestrial one.23In human, 
it is progressively degenerating. 
 
Table  4:. This table includes total agenesis of 
PML and among male and  female in different 
racial population. 
City/Country Sampling 
size 
N 
Total 
absence. 
% 
Male 
% 
Female 
% 
Chinese7 329 4.6 4.2 4.8 
Jordon31 1020 38.62 33.47 42.94 
Turkey32 1350 26.6 20.7 32 
Zimbabwe, 
(Black Africans)33 
890 1.5 -- -- 
Novi Sad, 
Serbia34 
542 42.4 -- -- 
Lagos, Nigeria3 500 12.6 9.5 14.0 
East Africa35 800 4.4 4.9 3.9 
Chilean,  Brazil36 740 26.5 21.1 29.93 
Eastern 
Azerbaijan37 
1247 24.4 19.8 29.1 
Jizani population, 
Saudi Arabia38 
400 24.5 21.5 27.5 
Egypt39 386 50.8 11.9 38.9 
AJK, Pakistan 700 18.3.6 10.8 23.3 
Present study shows that agenesis of PML is 
significantly higher in female (12.1%) than male (6.7%) 
and it is more often bilateral than unilateral in 
Kashmir. this is in agreement with study done in 
southern Iran24 and Afghan population.24,25 In our 
study, overall PML agenesis represents the one of the 
higher prevalence rate (18.9%) in the community of 
nations . PML agenesis in Kashmir is very similar to a 
study done in afghan population with PML prevalence 
rate of 18.6%,Chilean, Brazil i.e. 20%  and two studies 
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done in Indian population with very close results .i.e. 
20.2%14 and 17.2%.14,25,26,27 Previous studies show that 
PML absence/ agenesis ranges from highest 63.9% (in 
Turkish population) to lowest 0.6% Korean 
population.10 This study reaffirms that prevalence of 
agenesis of PML with laterality varies with ethnicity, 
nation and continents of the world (Table 4). 
 
Table 5 : Showing laterality vice agenesis of 
PML in different countries. 
Country Unilateral 
agenesis % 
Bilateral 
agenesis % 
China 3.3 1.2 
Jordan 15.5 23.1 
Turkey 11.5 15 
Zimbabwe 0.9 0.6 
Serbia 21.6 15.9 
Nigeria 8 4.6 
East Africa 3.3 1.1 
Brazil 14.3 12.2 
E. Azerbaijan 17.2 7.1 
Saudi Arabia 16.7 7.75 
Egypt 19.7 31.1 
Bahrain  17.9 19 
India 9.2 8 
AJK, Pakistan 4 14.9 
 
In many nations, PML is absent unilaterally more 
common than bilaterally whereas; our study resulted 
in bilateral absent PML as more common (14.9%) 
(Table 5). During this study, Y-shaped and bifurcated 
tendons of PML also have been found which has been 
mentioned in many other studies.28-39 This also 
reaffirms that PML varies not only ethnically but also 
in its structure and this leads its importance for 
various type of uses in surgery. 
 
Conclusions 
1.There is no effect of absence or presence of PML on 
daily performance of people from different 
occupation. It is worth mentioning for the surgeons 
that PML  tendon is available in 81.7% of AJ&K 
population for any sort of tendon graft surgery. 
Moreover, the clinical significance of morphologically 
different tendon of PLM especially “y’ shaped tendon 
in selected plastic surgery is of great importance. 
2. Palmaris Longus muscle agenesis varies with body 
side, gender, race and hand dominancy. However, 
Absence of PML is congenital so its genetic cause 
needs to be identified and studied. The given clinical 
methods gave different results for same subject. 
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